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Communication between cells is fundamental to the development of all animals. Over the years investigations of the development of the fruit fly Drosophila melanogaster have been instrumental in both the discovery and analysis of numerous signalling pathways. It has emerged that any one signal is generally used not only across the breadth of the animal kingdom, but also in multiple contexts in a single species. These same signals are also often found to have profound effects on cell physiology and to impact on disease states such as cancer [1, 2] . It is therefore with great interest that one reads a report of a novel molecule implicated in signalling from one cell to another. This feeling is accentuated when the molecule is implicated in hitherto unsuspected communication between two cell types during embryogenesis. In a recent paper, Weiss et al. [3] report just such a molecule. It is called jelly belly (jeb) and its discovery followed a long-term approach addressed at a basic question of developmental biology.
From Pattern to Tissue
Images of Drosophila embryos with stripy domains of gene expression are very familiar nowadays. These stripes and patches reflect the patterning mechanisms that establish the basic body plan of the animal and govern its subsequent subdivision. A major problem for today's developmental biologist is to understand what happens next. How is the information from these patterning signals and transcription factors interpreted to produce the range of different cell types, and how are these cells organised into functional tissues? One strategy to forge links between patterning and later events is to look for direct downstream targets of the transcription factors that respond to, or are even part of, the patterning process and which regulate specific developmental pathways. A number of approaches are possible, including biochemical or genetic isolation of genomic DNA bound by the transcription factor, and differential expression screens based on subtractive hybridisation or, more recently, DNA microarrays (for examples see [4] [5] [6] [7] ).
Weiss et al. [3] initiated a study to address this issue in the mesoderm. The mesodermal germ layer is formed at gastrulation and its specification requires the bHLH transcription factor Twist. The range of tissues that differentiates from it includes somatic body wall muscle, visceral muscle, the heart and the fat body. In each segment of the embryo progenitor populations of these different derivatives develop at specific positions along both the anterior-posterior (A-P) and dorsal-ventral (D-V) axes [8] . Subdivision into these domains occurs shortly after gastrulation in response to intrinsic transcription factors together with signals from the overlying ectoderm ( Figure 1A ). Key regulators along the A-P axis are the transcription factors Eve and Slp, and the signals Wg and Hh. Along the D-V axis a major signal is Dpp, a member of the bone morphogenetic protein (BMP) superfamily. One gene that responds to this patterning is tinman (tin), expression of which is activated by Twist and Dpp. The tin gene encodes a homeobox-containing tran-scription factor, and tin mutants develop with no heart, no midgut visceral mesoderm and some defective somatic muscles [9, 10] .
In order to understand how tin works, Weiss et al.
[3] undertook a screen to look for genomic DNA fragments containing Tin-binding sites. One gene they discovered through this route is jeb. They found that whilst Tin can induce ectopic expression of jeb in the mesoderm, it is not required for jeb expression. They therefore speculate that tin has a redundant role in the regulation of jeb. This role must also be early because only then might their expression patterns overlap. This has not yet been shown and establishing whether jeb is indeed regulated by Tin clearly requires further experiments. However, the beauty of experimental science is that you do not know what you will discover, and in this work further studies of jeb expression were the key to the new findings.
Weiss et al. [3] report that the jeb gene is transcribed in somatic muscle progenitors, but not in visceral muscle progenitors. However in jeb mutants, whilst the somatic muscle appears normal, no differentiated visceral muscle develops. So here is a gene expressed in one cell type that is required for the development of a nearby second cell type. How is it working? Weiss et al. Beyond Drosophila Mesoderm In the manner of many signals, is Jeb used in multiple situations? The answer may be yes, as in Drosophila embryogenesis jeb is transcribed in neurons and the Jeb protein found in axons [3] . Is jeb function conserved in evolution? As yet we do not know. There are morphological and developmental similarities in the visceral mesoderm of Drosophila and vertebrates [11] . This similarity extends to the molecular level, but does it include Jeb? Today there is the expectation when a novel gene function is found in Drosophila that similar genes may be at work in other animals including ourselves. Ongoing and future studies will determine whether this expectation is realised in this case, both for the role of jeb in visceral muscle and its possible role in the nervous system.
